Effect of YM-14673, an analogue of thyrotropin-releasing hormone, on duodenal bicarbonate secretion in the rat.
The effects of YM-14673, an analogue of thyrotropin-releasing hormone, on duodenal HCO3- secretion were characterized in comparison with those of prostaglandin E2 and carbachol in anesthetized rats. The proximal duodenum was perfused with saline (pH 4.5), the pH of the perfusate and of the transmucosal potential difference were continuously monitored, and HCO3- output was determined by back-titration of the perfusate and by pH change. YM-14673 (0.1, 0.3 and 1 mg/kg) increased these parameters in a dose-related manner; the total HCO3- output at 1 mg/kg (5.8 +/- 0.7 mumol) was about 50% of that induced by prostaglandin E2 (1 mg/kg, i.v.) and 2 times greater than that induced by carbachol (4 micrograms/kg, i.v.). These responses, induced by YM-14673, were almost completely blocked by bilateral vagotomy and significantly inhibited by atropine (0.3 mg/kg, i.v.) or cyclooxygenase inhibitors, such as indomethacin (5 mg/kg, s.c.) and acetylsalicylic acid (40 mg/kg, s.c.), but not affected by pirenzepine (1 mg/kg, i.v.), a selective M1 antagonist. None of the latter agents had any effect on the HCO3(-)-stimulating action of prostaglandin E2, while the carbachol-induced HCO3- output was significantly reduced by atropine. These results suggest that YM-14673 induces the vagal-dependent HCO3- secretion in the rat duodenum and that this mechanism is mediated by muscarinic cholinoceptors, excluding the M1-subtype, and may involve endogenous prostaglandins.